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Abstract 
Both the current economic situation in the construction sector and the continuous normative changes 
in the building area imply the use of new methodologies to enhance students’ competences in the 
degree of Building Engineer. 
The aim of this paper is to present, analyse and discuss the development of constructive workshops 
as a new teaching methodology used in the subject of Construction of Structures I at the University of 
Alicante to complement the constructive and technical knowledge acquired by our students and to 
enhance their communicative and representation skills essential for their professional practice in the 
future. 
The used methodology is based on the development of three-dimensional construction details (in 
groups of 3 or 4 students) to be shown in two A1-pannels exposed in the corridors of the Polytechnic 
School. Thus, students’ work approaches constructive problems in a global way by discussing 
simultaneously with teachers and other groups about the most suitable solution on each case. This 
contribution has multiperspective results and improves criticism of students in different areas, 
encouraging new learning strategies and active participation.  
What is more, on-line information and web applications have been used to prepare and organize this 
kind of workshops, allowing students to use new technologies as a complementary learning 
methodology.  
In conclusion, the use of these new workshops in the Degree of Building Engineer stimulates an 
interactive class versus a traditional lecture where the participative groups´ attitude and the 
development of oral presentations dissolve the traditional boundaries regarding public communication 
skills of the students in the Degree. 
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1 INTRODUCTION  
On the one hand, the implantation of new university degrees within the European Higher Education 
Area (EEES) implies the need of innovative methodologies in all kind of subjects, especially those 
regarding practical knowledge demanded by society. 
On the other hand, both the current economic situation in the construction sector and the continuous 
normative changes in the building area [1,2,3] imply the use of new teaching methodologies to 
enhance students’ competences, specialization and team work in the degree of Building Engineer. 
The main aspects that will characterize this professional practice in the coming years (and university 
education should give a response about them) are based in a better understanding of technical 
solutions, 3D design and participation in multidisciplinary teams during the teaching-learning process 
[4,5]. Because of that, it is necessary to enhance students’ ability not only in solving construction 
problems in architectural projects but also to present their decisions in public, to other professionals or 
non-experienced audience, in order to explain the potential of their specific proposal. 
So for us, it seems especially important for our students to acquire the ability to expose and reason 
technical solutions to other agents involved in the construction industry; and therefore, the training 
process should emphasize these kind of skills: transmission of ideas, reasoning ability and self-
criticism of the students. 
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Because of that, the aim of this paper is to present, analyse and discuss the development of 
constructive workshops as a new teaching methodology used in the subject of Construction of 
Structures I (Fig.1) for the Building Engineering Degree at the University of Alicante to complement the 
constructive and technical knowledge acquired by our students and to enhance their communicative 
and representation skills (essential for their professional practice in the future). 
 
Fig 1. Logo of the subject “Construction of Structures I”. 
2 MATERIALS AND METHODS 
In Construction of Structures I we propose both interactive classes and practical exercises supervised 
by teachers, combining individual work, group work and workshops. This methodology enhances the 
ability for understanding new concepts, the students´ capacity for working in groups, and their ability 
for conveying their ideas and solutions in public exhibitions. Considering all these aspects, pupils 
defend and present their proposed technical solutions, what shows their capacity for expressing their 
ideas and criticise different resolutions of technical problems. 
The used methodology is based on the development of three-dimensional construction details (in 
groups of 3 or 4 students) to be clearly defined in two A1-pannels exposed in the corridors of the 
Polytechnic School. Thus, students’ work approaches constructive problems in a global way by 
discussing simultaneously with teachers and other groups about the most suitable solution for each 
case. This contribution has multiperspective results and improves criticism of students in different 
areas, encouraging new learning strategies and active participation in the workshops’ sessions [6, 7].  
The main topics studied in this subject are divided into five different blocks: the first is dedicated to 
generalities of reinforced concrete and armours; shallow foundations are studied in the second block; 
aspects of deep foundations are explained in the third block; the fourth is devoted to the various types 
of existing walls; and finally, the fifth block is reserved for slabs. These 5 general blocks gradually 
cover different stages of real professional work of the Building Engineer, having an important 
constructive dimension and a real professional application [8]. 
These lectures are complemented by an interesting practical work that students undertake voluntarily 
to secure the contents studied though the different blocks, allowing them the achievement of new skills 
through the practical application of knowledge in constructive real examples. 
2.1 Statement of coursework 
Regarding this, the coursework consists on the implementation (in 2D and 3D) of one on the details 
studied and corrected during the practical classes. Students have previously worked in class with 
those details, drawing different solutions. Therefore during the development of the workshop, students 
assure new knowledge defining that particular solution in drawing programs (.cad) to deepen about 
the construction process (step by step) necessary for actual construction work. 
Given this methodology, each of the 5 theoretical groups in the subject is divided into working groups 
of 3 or 4 students, depending on their personal preferences. Once students have organized each 
group, the teacher provides a detailed list with an individual assignment to each working group (Fig.2). 
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Fig 2. List with individual assignment to each working group. 
In addition to that details´ assignment, the teachers prepared a detailed description of the instructions 
for the completion of course work: delivery will consist in making two A1 panels for each group of 
students. Each detail will fully explain (with texts and drawings) the construction process. Regarding 
the texts, it is considered that there should be a detailed description of the construction process, as 
well as a legend in every detail. Referring to the drawings, we consider relevant both 2D drawings 
(plans, sections, details, etc.) and 3D drawings (general views, details, assembly process, etc.). 
Furthermore, the statement indicates that both A1 panels + CD (with texts and drawings describing the 
constructive procedure of the detail assigned to each group) will be delivered in the first class 
(according to the group for each student) in the last week of the semester. That day, all required 
documentation will be delivered and the panels will be hung in the walls outside the classroom. 
To assure that all aspects of the delivery were sufficiently clear, the teachers provided three different 
examples of possible designs for the A1 panels (Fig.3), given that they had to combine all kinds of 
information (plans, sections, 2D details, 3D details, images, photographs, etc.) for a better 
understanding of the constructive element in each studied case. 
   
Fig 3. Examples of possible designs for posters in A1 format. 
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2.2 Requirements of delivery 
Moreover, in order to clearly stablish the documentation required for delivery, the statement of the 
course work also includes a list of the minimum deliverables: 
• 2 panels A1 with a montage of texts and drawings (Following the examples of Fig. 3). 
• 1 CD or DVD with the following contents: 
o .dwg files, with the 2D drawings in Autocad (sections and plants). Following the distribution 
of layers and 2D drafting standards established in the designs provided by the teachers. 
(Fig. 4). 
o .skp files, drawings made in 3D Sketchup (perspective). Following the distribution of layers 
and 3D drawing standards established in the designs provided by the teachers. (Fig. 5). 
o .pdf files / .ppt, with panels A1. 
o .jpg files with the images used. 
o .ppt file with the oral presentation for the second day. 
 
Fig 4. Drawing standards in 2D provided by the teachers. 
    
Fig 5. Drawing standards in 3D provided by the teachers. 
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On the other hand, besides the delivery of the two panels required with graphic information, it is 
proposed that, in the last class of the semester, every students´ group exposed orally their work in the 
classroom (with constructive solutions), preparing a PowerPoint presentation with images and texts of 
the assigned detail (Fig.6). 
    
 
Fig 6. Oral presentation of each working group to other teammates. 
In order to increase the resources available for students during the completion of course work, they 
are also provided the opportunity to correct the graphical part of their work with an expert in design. 
The schedule of these corrections was available online (with dates and hours) (Fig. 7), so that each 
group of students could book their preferred time for each correction. 
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Fig 7. Online application where students could choose day and time for graphical correction  
of their work. 
3 RESULTS AND EVALUATION 
The workshop and the public exhibitions proposed reveal the importance of these exercises to provide 
adequate training for future professionals. With these types of practices, leadership skills and group 
work can be evaluated. The work in multidisciplinary teams answer the current need of a greater 
specialization and sharing knowledge among students of different backgrounds through interaction; 
public/private discussions give unexpected and interesting results through their final work (Fig.8).  
      
Fig 8. Coursework 2014-15. 
Evaluation criteria is based on the assessment of both knowledge and skills displayed by the students 
in posters and oral presentations, showing the best way to explain and transmit different constructive 
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solutions. Therefore, taking into account the correct constructive information required for technical 
architectural projects, as well as the proper expression of their content, criteria and technical 
arguments about the relationship between architectural idea and its construction are also evaluated. 
Moreover, in order for students to become actively involved in the evaluation of their work, a form has 
been proposed to vote for the best poster and best oral presentation. Thus, all teams should cast their 
vote for the best poster (among all groups of the subject) and the best oral presentation (for each 
group) via the following web form: 
https://docs.google.com/forms/d/1EtI8qJRiLuXjcmJeC5JIBmNNh1Lmb-4xRBEX62RYLeM/viewform 
In this form, apart from indicating the group number chosen, students have to indicate two reasons 
motivating their choice. No group can vote for himself and in case of tie, the teachers’ opinion shall 
prevail. 
                
Fig 9. Control of deliveries: posters, oral presentations and documentation on CD +  
online form for choosing the best course work. 
4 CONCLUSIONS  
The development of public workshops and exhibitions in the course of Construction of Structures I in 
the Building Engineering Degree has revealed the interest of students in learning through this kind of 
practical work Regarding this, the participatory attitude of each member of the group is valued in the 
final work, considering their knowledge and domain of all the solutions developed by the team 
(Fig.10).  
    
Fig 10. Public exhibition of the panels outdoors 2014-15. 
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The public exhibitions stimulate the enforceability of each individual student while develops 
the ability to work in multidisciplinary teams and distribution of tasks. The review and 
valuation of work between different partners (Peer Reviewing) (Fig.11) stimulates the ability 
regarding self-evaluation of personal work. 
Thus, each team has chosen the best oral presentation and best poster from his teammates. The 
result of this vote will be reflected in an academic recognition of effort and quality for the teams with 
the best selected works. 
 
Fig 11. Conclusions of the Peer reviewing: best poster and best oral presentation. 
In short, the use of this new methodology in the subject and the novelty of this type of work "outside 
the classroom" for students of this degree, enhance the acquisition of necessary communication and 
graphic skills for the professional practice of the future Building Engineer. What is more, these 
workshops complement and better synthesize the diversity of knowledge acquired during the 
theoretical issues through a reasoned and coherent constructive process, which is shown in a panel 
exhibition in the corridors of the school. 
We believe that the use of these new workshops in the Degree of Building Engineer stimulates an 
interactive class versus a traditional lecture where the participative groups´ attitude (Fig.12) and the 
development of oral presentations dissolve the traditional boundaries regarding public communication 
skills of the students in the Degree. 
   
Fig 12. Different groups of students participating in the workshops. 
In conclusion, this teaching methodology experienced in the course of Construction of Structures I is 
equally applicable to other subjects of the degree with different content, not only in terms of knowledge 
but also regarding the skills developed, since the proposed methods and results are directly linked to 
practical aspects of the professional work for Building Engineers. 
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